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(54) BRUSHLESS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
man-hours and a number of parts used in assembling a 
brushless motor by simplifying the structure of mounting 
a printed wiring board mounted with rotational position 
detecting elements for detecting the rotational position of 
its rotor. 

SOLUTION: This entire motor, excepting the inner and 
outer circumferential surfaces of a stator core 15 on 
which stator winding 16 is wound, is provided with an 
insulator 17 formed of synthetic resin, superior in heat 
resistance and insulation, to insulate the stator core 15. 
This motor has a printed wiring board 32 provided with a 
plurality of rotational position detecting elements Hu, Hv, 
Hw for detecting the rotational positions of permanent 

magnets placed on the circumference of the rotor 21 , and installed on the insulator 1 7 formed 
on the stator core 15 in proximity to the coil end portion of the stator winding 16 wound on the 
stator core 15, in such a manner that the printed wiring board 32 is installed freely detachably. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In the brushless motor of this invention, it is the perspective view disassembling and showing a printed-circuit 
board and an insulator. 

[Drawing 2] It is the perspective view showing the condition of having attached the printed-circuit board in the brushless 
motor of this invention. 

[Drawing 3] It is the top view of the stator core which gave the insulator. 

[Drawing 4] It is the top view showing the condition of having wound the stator winding around the stator core which 
similarly gave the insulator. 

[Drawing 5] It is the side elevation showing the condition of having attached the printed-circuit board in the stator core. 
[Drawing 6] It is the top view showing the important section of a brushless motor. 
[Drawing 7] a part of brushless motor of this invention - it is a notching sectional view. 

[Drawing 8] In the 2nd example of the brushless motor of this invention, it is the perspective view disassembling and showing 
a printed-circuit board and an insulator. 

[Drawing 9] It is the perspective view showing the condition of having attached the printed-circuit board in the brushless 
motor in the 2nd example, similarly. 

[Drawing 10] In the 2nd example, it is the top view of the stator core which gave the insulator. 

[Drawing 1 1] It is the top view showing the condition of similarly having wound the stator winding around the stator core. 
[Drawing 12] In the 2nd example, it is the side elevation showing the condition of having attached the printed-circuit board in 
the stator core. 

[Drawing 13] In the 2nd example, it is the top view showing the important section of a brushless motor. 
[Drawing 14] It is a circuit diagram for explaining the connection condition of a rotation location sensing element. 
[Drawing 15] It is a notching ******** sectional view about the important section of the conventional brushless motor. 
[Description of Notations] 

1 5 Stator Core 

16 Stator Winding 

17 Insulator 

1 8 1 8a Case 
21 Rotator 

24a, 24b, 24c The 1 st retaining wall 
25 25b Stop pawl 
27a, 27b The 2nd retaining wall 
27al, 27b 1 The 1st, 2nd guidance wall 

28 28a Stop slot 

29 29a Stop block 

30 Support Block 

31 Protrusion Wall 

32 32a Printed-circuit board 
34 Terminal Block 

36 Terminal Metallic Ornaments 

37 38 Lead wire 

4 1 Stop Pin 

Hu, Hv, Hw Rotation location sensing element 

42 Bore 

b, bl The 1st, 2nd guidance path 
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[0001] 

[Field of the Invention] With respect to amelioration of the brushless motor equipped with rotation location sensing elements, 
such as a hole 1C for the fan motor used for an air-conditioner with suitable this invention, the purpose is in quick and having 
used the narrow DETTO tooth space effectively and having certainly enabled anchoring of the printed-circuit board 
possessing said rotation location sensing element. 
[0002] 

[Description of the Prior Art] A brushless motor from the former For example, the rotator 4 possesses a permanent magnet 1 
on a periphery and bearing of the rotation of is made free to the cases 2 and 2a of a pair through rotor-axis 4a and Bearing 3 
and 3a as drawing 15 shows, A stator winding 5 is inserted in for said rotator 4, enabling winding and free rotation, it has the 
stator core 6 attached and attached in the cases 2 and 2a of said pair, and the rotation location sensing element 7 which 
consists of a hole IC which detects the magnetic pole location of a rotator 4, and the outline configuration is carried out. 
[0003] And the brushless motor A shown in said drawing 15 For example, the lead wire for electric supply which energizes to 
the stator winding 5 of each phase (U, V, W phase) in the case of a three phase circuit, If the lead wire for supplying an 
exciting current is connected to the rotation location sensing element 7 of each phase in the drive circuit which is not 
illustrated, respectively and an exciting current is supplied to said rotation location sensing element 7 from a drive circuit By 
generating the Hall voltage, exciting the coil of the predetermined phase of a stator winding 5 (the exciting current from a 
drive circuit being energized in the coil of a predetermined phase), and carrying out commutation control, the necessary 
rotation location sensing element 7 is constituted so that a rotator 4 may be rotated by the rotation magnetism generated from 
a stator core 6. 
[0004] 

[Problem(s) to be Solved by the Invention] And generally, as the rotation location sensing element 7 which detects the 
magnetic pole location (rotation location) of said rotator 4 was shown in drawing 1 5 , it was attached in it. In drawing 1 5 , to 
the pore which punched bottom plate one side of case 2a, namely, the support pin 8 for substrate support (product made of 
synthetic resin) By inserting two or more in the condition of having made it projecting in case 2a, letting the mounting hole of 
a printed-circuit board 9 in which the rotation location sensing element 7 was carried for the piece of hanging which was 
formed in the crowning of said support pin 8, and which is not illustrated pass, and stopping to the periphery of this mounting 
hole Attach a printed-circuit board 9 in the support pin 8, and it counters further with the circumference lower part of the 
permanent magnet 1 provided in said printed-circuit board 9 at the periphery of a rotator 4. For example, protruded 
perpendicularly, the attachment object 1 0 which consists of a board made of resin was made to counter the crowning of this 
attachment object 10 with the permanent magnet 1 of a rotator 4, and the rotation location sensing element 7 was installed by 
the three phase circuit. 

[0005] a brushless motor A had the trouble that the dimension of those shaft orientations becomes long inevitably, and the 
configuration of the whole motor becomes large, on the relation by which the printed-circuit board 9 which protruded the 
appropriate attachment object 10 which attached [ in / it is alike and / anchoring of said rotation location sensing element 7 ] 
the rotation location sensing element 7, and this attachment object 10 is attached in the location on the production of the shaft 
orientations of a rotator 4. 

[0006] Moreover, anchoring of a printed-circuit board 9 is faced. Since two or more support pins 8 were inserted using the 
pore which punched the bottom plate of case 2a and ** arrival of the printed-circuit board 9 was carried out within case 2a 
using this support pin 8 Since a printed-circuit board 9 serves as anchoring in the narrow location of case 2a, that attachment 
takes time and effort prepares a pore in case 2a or it needs the support pin 8 specially from the first An activity man day and 
components mark increased, and there was also a problem of making the manufacturing cost of a brushless motor high 
inevitably. 

[0007] Furthermore, the rotation location sensing element 7 is in the condition included in case 2a in advance. Since it was 
attached, when a stator core 6 is attached in case 2a with means, such as press fit, In the stator-core 6 inner-skin side of the 
insulator 1 1 with which the stator core 6 was insulated by mold resin except for that peripheral face when not pressed fit in 
case 2a in the predetermined insertion point which had this stator core 6 set up It projected, and the rotation location sensing 
element 7 did not advance between pieces 12, but there was a problem of ****(ing) with the tip of the piece 12 of a direct 
protrusion, and damaging said rotation location sensing element 7, or an installation location shifting, and rotation location 
detection of a rotator 4 becoming impossible in precision which protruded in order to prevent **** of a stator winding 5. 
[0008] This invention aims at offering the brushless motor whose attachment approaches the insulating insulator formed in the 
stator core at a stator winding in the printed-circuit board which attached two or more rotation location sensing elements 
which detect the rotation location of a rotator, and made carry out phase opposite of the rotation location sensing element with 
a rotator, and demounted in the condition near about 1 actuation, and was enabled free in view of the trouble that above is 
various. 
[0009] 
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[Means for Solving the Problem] In the motor which formed the insulator with which a stator core is insulated with synthetic 
resin excellent in a heatproof and insulation in the whole region except a peripheral face among the stator cores where 
invention indicated to claim 1 loops around a stator winding The printed-circuit board which equipped the insulator formed in 
said stator core with two or more rotation location sensing elements which detect the rotation location of a permanent magnet 
established in the periphery of a rotator It is characterized by approaching the coil and the section of a stator winding around 
which said stator core was looped, enabling engagement maintenance of the engaging and releasing, and making it attach. 
[0010] The 1st retaining wall to which invention indicated to claim 2 **** the periphery marginal lower part of a 
printed-circuit board to the insulator of a stator core at the periphery side of a stator core, The stop pawl which has the 
engagement slot which engages with the periphery edge of a printed-circuit board free [ engaging and releasing ], 
Furthermore, it is characterized by making the 2nd retaining wall located inside said 1st retaining wall which intersected 
perpendicularly with the die-length direction end face of a printed-circuit board, and formed the stop slot which fits in and 
stops the periphery veranda of the both ends of the die-length direction of a printed-circuit board provide. 
[001 1] In invention indicated to claim 3 the insulator of said stator core Two or more protrude and the stop pawl which 
established the periphery veranda of a printed-circuit board and the engagement slot which stops free [ engaging and releasing 
] in the periphery side of a stator core is set to the inner circumference side of a stator core. The penetration protrusion of the 
mounting hole established in the inner circumference veranda of a printed-circuit board is carried out, and it is characterized 
by having protruded and forming the ** arrival pin which carries out welding immobilization of the crowning at a 
printed-circuit board. 

[0012] In invention according to claim 4 said printed-circuit board It **** to the 1st retaining wall which formed in the arc 
along with the insulator of a stator core, and established the periphery veranda in said insulator. And it is characterized by 
making the stop slot which established the both ends of the die-length direction close to said periphery edge in the 2nd 
retaining wall of an insulator enable engagement maintenance of the engaging and releasing respectively, approaching at the 
coil and the section of a stator winding, demounting on the stop pawl which protruded between the 1st retaining wall, and 
making it attach free at it. 

[0013] In invention according to claim 5 said printed-circuit board It stops on the stop pawl which formed in the arc along 
with the insulator of a stator core, and formed the periphery veranda in said insulator. It is characterized by demounting the 
inner circumference veranda of said printed-circuit board, penetration-supporting or penetration fixing free, approaching the 
coil and the section of a stator winding, and attaching the ** arrival pin which protruded on the insulator at the inner 
circumference side of a stator core. 

[0014] The lead wire which invention according to claim 6 connects to the leader line of a stator winding, and supplies 
electric power to a stator winding, The lead wire which supplies electric power to the rotation location sensing element pulled 
out from the printed-circuit board It draws in the direction which faces the periphery side of a stator core mutually through 
between the 1st of the pair formed in the location on the production of the 1st and 2nd retaining wall, and the 2nd guidance 
wall. And where it curved each lead wire at the right angle mostly and an insulator is stopped, it is characterized by forming 
the stop block which carries out drawer guidance according to an individual at the terminal in which said each guidance wall 
which derives each [ these ] lead wire carries out phase opposite. 

[0015] This invention uses the insulator made of synthetic resin formed in the stator core as mentioned above. The 
printed-circuit board which has two or more rotation location sensing elements formed in the arc along with this insulator 
Since it is constituted so that the engagement slot established in the stop pawl formed in said insulator or the peripheral wall 
may be made to approach a stator winding and it may attach in it in about 1 actuation In a brushless motor, the narrow space 
in a motor can be used effectively and the printed-circuit board possessing the component which detects the rotation location 
of a rotator can be attached quickly and certainly simply. 

[0016] And the lead wire linked to the lead wire linked to a stator winding, and the terminal block of a printed-circuit board 
Since it constituted so that through and the stop block formed in the end of a guidance wall might be made to stop between the 
guidance walls of the pair formed in the periphery side of the stator core of an insulator, respectively and it might be pulled 
out Even if engagement maintenance of said printed-circuit board is only carried out at the insulator saying [ that tensile force 
acts on the lead wire itself, the engagement condition of a printed-circuit board separates, or lead wire secedes from a terminal 
block by stopping lead wire (detention) ] - completely - there is nothing - insurance - lead wire can be supported certainly. 
[0017] 

[Embodiment of the Invention] Hereafter, drawing 1 thru/or drawing 7 explain the example of this invention. In drawing 7 , 
1 5 shows the stator core of a brushless motor, and as shown in drawing 3 , this stator core 1 5 carries out the number 
laminating of predetermined leaves and immobilization of the iron core blank which carried out press working of sheet metal 
of the magnetic steel sheets, such as a silicon steel band, and generally formed two or more slot 1 5a and tooth part 1 5b in one, 
and is formed. 16 shown in drawing 4 is the stator winding which wound heat-resistant insulating resin around tooth part 15b 
in the lower limit side through the insulator (resin insulating layer) 1 7 which formed by performing injection molding, when 
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slot 1 5a except a peripheral face and tooth part 1 5b are included among said stator cores 15. 

[0018] And when forming said insulator 17, a stator core 15 is held in the metal mold which is not illustrated, the synthetic 
resin (for example, polybutylene terephthalate etc.) which was excellent in a heatproof and insulation from the injection gate 
of metal mold is injected, among stator cores 15, resin mold is given to a lower limit side and the insulator 17 of given 
thickness is formed in it the inside except a peripheral face, and a top. 

[0019] Next, in drawing 7,18 and 18a is the case which carries out hold immobilization of the stator core 15, carries out 
press forming of the metal plates, such as a steel plate, and is formed, and bearing ****** 20 and 20a for fitting in Bearing 19 
and 19a is formed in the center section in one. 21 is a rotator, by inserting in bearing ****** 20 and 20a of said cases 18 and 
18a the bearing 19 and 19a attached in the rotor axis 22, a rotator 21 is inserted in the rotator insertion hole 23 of a stator core 
1 5, and bearing of the rotation of it is made free. 

[0020] It continues, 24a, 24b, and 24c make with a minor diameter a little from the outer-diameter dimension of a stator core 
1 5 in drawing 1 and 2, and it is the 1st fixed retaining wall which was made to carry out a die-length protrusion and was 
formed towards the upper part at an insulator 17 on the upper limit side periphery veranda of a stator core 15. These retaining 
walls 24a-24c are formed in the periphery of an insulator 17 in one with this insulator 17 in the condition of having 
trichotomized into the periphery edge of a stator core 15 at this example, as shown in drawing 1 . And in the duty which **** 
the printed-circuit board which retaining- wall 24a mentions later among said 1st retaining wall 24a-24c, nothing and retaining 
walls 24b and 24c are formed so that the duty of the drawer guide of a leader line (lead wire) may be achieved, respectively. 
[0021] Moreover, in the middle of said 1st retaining- wall 24a, as shown in drawing 1 and 5, the stop pawl 25 which cut 
engagement slot 25a in the height location of retaining-wall 24a and the parallel location was formed in an insulator 17 and 
one, and it has projected up. Furthermore, in drawing 3 , 26a, 26b, and 26c are the tubed insulating cylinders which 
maintained predetermined spacing inside 1st retaining-wall 24b, and were formed in it in one with this retaining-wall 24b, and 
the notching **** notch a is formed in that top face in the shape of U character towards the core of a stator core 15, 
respectively. 

[0022] next, inside [ both-ends ] 1st retaining-wall 24a Make with an insulator 17 and one towards the upper part in the 
location which is located inside 1st retaining-wall 24a, and is concurrent with the deepest part of slot 15a of a stator core 1 5, 
and the 2nd retaining wall 27a and 27b is formed. The engagement slots 28 and 28a which stop a printed-circuit board 32 as 
shown in drawing 1 are cut in the upper part side of the edge as for which the retaining walls 27a and 27b of these pairs carry 
out phase opposite. And it makes with an insulator 17 and one as it is, is installed in the 1st retaining-wall 24c side, and 2nd 
retaining-wall 27a which has said engagement slot 28 is the 1st guidance wall 27al . It prepares and the 1st guidance path b is 
formed by said 1st retaining-wall 24c. Moreover, while 2nd retaining-wall 27b prepares a level difference in the extension 
edge and is similarly connected [ drawing 1 ] by 1st retaining-wall 24b so that it may be shown The part which does not have 
a level difference is the 2nd guidance wall 27bl to the 1st retaining-wall 24b side on the other production (terminal side of 
retaining-wall 24c located in the 1st retaining-wall 24c side). It forms in an insulator 17 and one. This 2nd guidance wall 27bl 
It is the 2nd guidance path bl by 1st retaining-wall 24b. It forms. 

[0023] Setting to drawing 1 , 29 and 29a is the said 1st and 2nd guidance path b and bl. It is the stop block which protruded 
on the insulator 17 at the predetermined spacing (spacing which can insert in lead wire) in the location which carries out phase 
opposite. The support block 30 which divides the stop blocks 29 and 29a is formed in the center of these stop blocks 29 and 
29a united with the insulator 17 like said stop blocks 29 and 29a. Moreover, as shown in drawing 1 and 4, the protrusion wall 
3 1 which prevents that a stator winding 1 6 elutriates to the core side of a stator core 1 5 in the location of each tooth part 1 5b 
has die length fixed to the shaft orientations of said stator core 15 in an insulator 17, and is projected and formed in the inner 
circumference veranda of a stator core 15. 

[0024] As explained above, in the periphery veranda of a stator core 15 The 1st and 2nd retaining wall 24a-24c, and 27a and 
27b are begun. Each blocks 29, 29a, and 30 of the 1st and 2nd guidance wall 27a I, 27b 1 , the stop pawl 25, a stop, and 
support In case it projects in the location of each tooth part 15b in an inner circumference veranda and a wall 3 1 carries out 
injection molding of the insulator 17, respectively, injection molding is carried out to this insulator 17 in one, and it is formed. 

[0025] It continues, and in drawing 1 , 32 is the printed-circuit board which arranges and attached in the predetermined 
location three rotation location sensing elements Hu, Hv, and Hw which detect the rotation location of a rotator 21 on the 
inferior surface of tongue, and this substrate 32 is formed in the arc that it should **** to 1st retaining-wall 24a formed in the 
insulator 1 7 in the periphery edge of a stator core 1 5, as shown in drawing 1 , and 2 and 5. and - a printed-circuit board - 32 
- die length - a direction - both ends - **** - the - two - a retaining wall - 27 -- a - 27 - b - having prepared - a stop - 
a slot - 28 - 28 - a - engaging and releasing — free — being engaged — a stop - a hole — 33 - 33 - a - cutting a groove - 
having - **** . 34 is the terminal block attached in the top face of a printed-circuit board 32, and as shown in drawing 14 , 
the power source and each terminal pins d, e, and f for touch-down which are connected with said rotation location sensing 
elements Hu, Hv, and Hw and these rotation location sensing elements Hu, Hv, and Hw are electrically connected with the 
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rotation location sensing elements Hu, Hv, and Hw through electrical parts, such as the necessary resistance R and Capacitor 
C, respectively. 

[0026] The case where said printed-circuit board 32 is attached in a stator core 15 as shown in drawing 2 and 7 is explained. 
First, a printed-circuit board 32 is arranged on 1st retaining-wall 24a formed in the insulator 17 like drawing 1 . In this 
condition While making the stop holes 33 and 33a of the both ends correspond with the engagement slots 28 and 28a of the 
2nd retaining wall 27a and 27b, respectively and making a printed-circuit board 32 engaged By carrying on 1st retaining-wall 
24a, and making a periphery edge engage with engagement slot 25a of the stop pawl 25 As shown in drawing 2 and 5, on 1st 
retaining-wall 24a, in about 1 actuation, said printed-circuit board 32 is in the condition made to engage with the stop pawl 25 
and the 2nd retaining wall 27a and 27b, and can carry out **** maintenance quickly and certainly. That is, as shown in 
drawing 7 , a printed-circuit board 32 can be made to be able to approach the coil and the section of a stator winding 16, and 
can be installed in a level condition (direction which intersects perpendicularly with the shaft orientations of a rotator 21). 
[0027] In drawing 6 , the lead wire 37 (5) which energizes to the rotation location sensing elements Hu, Hv, and Hw through 
each terminal pins d, e, and f and the terminal metallic ornaments 36 in which spigot connection is possible which were 
formed in the terminal block 34 is connected to said printed-circuit board 32. After said lead wire 37 connects the terminal 
metallic ornaments 36 to the terminal pins d, e, and f of a terminal block 34 1st retaining-wall 24c and the 1st guidance wall 
27al as shown in drawing 6 , after drawing from the terminal metallic ornaments 36 in a longitudinal direction At the 1st 
guidance path b formed, where it makes one at a time into a vertical list in a lengthwise direction, it inserts in said guidance 
path b, and pulls out to the location of the stop block 29. 

[0028] Where about 90 degrees is curved at the clearance between the stop block 29 and the support block 30 once it turned 
to the stator winding 16 side after pulling out from the stop block 29 and the 1st corresponding guidance path b, insert in 
drawing 6 the lead wire 37 pulled out to said stop block 29, and it makes it intersect perpendicularly with the direction of a 
drawer mostly so that it may be shown, and is derived from an insulator 1 7 to a way outside a stator core 1 5. Consequently, 
lead wire 37 is stopped by the stop block 29, and said rotation location sensing elements Hu and Hv and the lead wire 37 for 
Hw electric supply do not pull it out, even if the force which is going to draw out lead wire 37 from a way outside a stator 
core 1 5 acts, since it can pull out where it curved about 90 degrees to that direction of a drawer and the stop block 29 is 
stopped. Moreover, since the crowning of the support block 30 is formed in the T character mold when lead wire 37 tends to 
move above the stop block 29, lead-wire 37 the very thing does not pull out up. 

[0029] Next, when connecting the leader lines U, V, and W (refer to drawing 4 ) pulled out from each phase of a stator 
winding 16 with the lead wire 38 which connects a power source and a stator winding 16 After connecting each leader lines 
U, V, and W and lead wire 38 according to an individual, each connection It inserts in 1st retaining-wall 24b and the tubed 
insulating cylinders 26a-26c formed in one, and lead wire 38 is pulled out towards the core of a stator core 15, as drawing 6 
shows, respectively from the notch a of these insulation cylinders 26a-26c. 

[0030] then, the stop block 29a side -- curving - 1st retaining-wall 24b - meeting - 2nd guidance path bl It leads, up to - 
1st retaining-wall 24b and 2nd guidance wall 27bl Said 2nd guidance path bl formed Lead wire 38 is put in order and 
inserted in a lengthwise direction. This 2nd guidance path bl If it pulls out to the location of an outlet side, i.e., stop block 
29a, about 90 degrees of lead wire 38 as well as said lead wire 37 will be curved in the condition that stop block 29a is rolled. 
It inserts in the clearance between stop block 29a and the support block 30, and pulls out from an insulator 17 to a way 
outside a stator core 15 in the condition of having made it intersecting perpendicularly from this clearance to the direction of a 
direct drawer. 

[003 1] Thus, the lead wire 37 which supplies electric power to the rotation location sensing elements Hu, Hv, and Hw and the 
lead wire 38 which supplies electric power to a stator winding 16 Although pulled out from the direction which faces 
mutually, the cash drawer from a stator core 15 Since it is constituted so that it may pull out using the common support block 
30, where the stop blocks 29 and 29a are stopped, respectively While being able to use effectively the coil of a stator winding 
1 6, and the narrow dead air space of the section and being able to pull out the tooth space for becoming possible to carry out 
by distributing the cash drawer of lead wire 37 and 38, and pulling out lead wire 37 and 38 The 1st and the 2nd guidance path 
b and bl which were formed according to the individual By utilizing the stop blocks 29 and 29a similarly established 
according to the individual, said lead wire 37 and 38 can be pulled out to pulling-out impossible against external force, and it 
is convenience. 

[0032] Next, drawing 8 thru/or drawing 13 explain the 2nd example of this invention. A different point from the 1st example 
is the attachment structure of a printed-circuit board 32. In drawing 8 , it sets on the periphery veranda of a stator core 15. 
Namely, the stop pawls 25b and 25b of a pair Maintain predetermined spacing (the engagement crevice 40 established in the 
periphery side of printed-circuit board 32a, and corresponding location), form in an insulator 1 7 and one, and it protrudes up. 
Moreover, the stop pin 4 1 which prevents that a stator winding 16 elutriates to the core side of a stator core 1 5 is formed in an 
insulator 1 7 and one in the location of tooth part 1 5b of a stator core 1 5, and is made to protrude up on the inner 
circumference veranda of a stator core 15. It is punched in the location where the bore 42 which inserts in said stop pin 41 
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corresponds with the stop pin 41 on the other hand at the printed-circuit board 32a side. 

[0033] And in anchoring of said printed-circuit board 32a Printed-circuit board 32a is arranged to the substrate attaching 
position of the stator-core 15 upper part. They are the stop pawls 25b and 25b to the edge of the periphery section The 
engagement slot 25b 1 and 25b 1 At the same time it makes the engagement crevice 40 by the side of printed-circuit board 32a 
engaged and makes it stop As shown in drawing 9 , the penetration protrusion of the stop pin 4 1 (4) which protruded on the 
bore 42 on the inner circumference veranda of an insulator 17 is carried out, and said printed-circuit board 32a is laid in the 
coil of a stator winding 16, and the section upper part through the stop pawls 25b and 25b and the stop pin 41 . Then, it 
prevents that carry out melting of the crowning of the stop pin 41 (2) of the arbitration which projects on printed-circuit board 
32a with the heating means which is not illustrated, weld [ printed-circuit board 32 ] it, and substrate 32a pulls it out from the 
stop pin 4 1 . 

[0034] Since it constitutes so that it may pull out to a way outside a stator core 15 like the configuration explained in the 1st 
example as drawing 13 shows, the lead wire 38 which connects with the leader lines U, V, and W (refer to drawing 1 1 ) of the 
lead wire 37 which continues and is pulled out from printed-circuit board 32a, and a stator winding 16, and is derived omits 
detailed explanation. The lead wire 37 pulled out from printed-circuit board 32a 1st retaining-wall 24c and the 1st guidance 
wall 27al which were formed in an insulator 17 and one on the periphery veranda of a stator core 15 as shown in drawing 13 
It pulls out through the 1st guidance path b formed in between till the place of the stop block 29. As this stop block 29 is 
wound, it inserts in the clearance between the stop block 29 and the support block 30, and it pulls out to a way outside a stator 
core 15. 

[0035] Moreover, the lead wire 38 linked to the leader lines U, V, and W of a stator winding 16 After inserting the connection 
in the insulating cylinders 26a-26c formed in the 1st retaining-wall 24b inside, They are 1st retaining-wall 24b and the 2nd 
guidance wall 27bl only about lead wire 38. 2nd guidance path bl formed It draws and is this guidance path bl . It turns to 
stop block 29a from termination. Since it pulls out to a way outside a stator core 1 5 using the clearance between stop block 
29a and the support block 30, and lead wire 37 and 38 the very thing are stopped to the stop blocks 29 and 29a and he is 
trying to pull them out The point which external force does not act and pull out is the same as the 1st example. 
[0036] 

[Effect of the Invention] As this invention was explained above, the insulator made of synthetic resin formed in the stator core 
is used. The printed-circuit board which attached two or more rotation location sensing elements formed in the arc along with 
this insulator Since it constituted so that the engagement slot established in the stop pawl formed in said insulator or the 
peripheral wall might be made to approach a stator winding and it might attach in it in about 1 actuation In a brushless motor, 
the narrow space in a motor can be used effectively and the printed-circuit board equipped with the component which detects 
the rotation location of a rotator can be attached quickly and certainly simply. 

[0037] And since the attachment section is formed by the fitting method by a stop pawl etc., said printed-circuit board Since 
the support pin for attaching a substrate etc. becomes unnecessary like before, while being able to perform assembly operation 
of a motor efficiently Since it is constituted so that the printed-circuit board itself may be approached and attached in a stator 
core, the dimension of the shaft orientations of a motor can be short-****(ed) and a brushless motor can be manufactured 
economically small and lightweight. 

[0038] Moreover, the lead wire linked to the lead wire which connects a stator winding, and the terminal block of a 
printed-circuit board Since it constituted so that through and the stop block formed in the end of a guidance wall might be 
made to stop between the guidance walls of the pair formed in the periphery side of the stator core of an insulator, 
respectively and it might be pulled out Even if said printed-circuit board is only engaging with the insulator, tensile force acts 
on the lead wire itself by stop of lead wire. The engagement condition of a printed-circuit board separates, or Or since lead 
wire does not secede from a terminal block, lead wire and a printed-circuit board can be supported safely and certainly. 
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